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Wind Tunnel Test on the Aerodynamic Characteristics
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Abstract

The Power Augmented Ram (PAR) effect, which blows the down stream of the
propellers into the underside of the wings and hence increases the pressure
between the lower surface of the wings and the sea surface, is known significantly
to enhance the performance of the WIG concept by reducing the take-off and
landing speeds. The aerodynamic characteristics of a 20 passenger PARWIG are
investigated by wind tunnel tests with the 1/20 scale model. The efflux of the
forward mounted propellers are simulated by jet flows with a blower and duct
system. The lift, drag, and pitch moment of the model with various ground
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clearances, angles of attack and flap angles are measured for the various jet
velocities, jet nozzle angles, horizontal and vertical positions of the nozzle, and the
nozzle diameters. The aerodynamic characteristics of the PARWIG due to these
parametric changes are compared and pertinent discussions are included. It is

shown that the proper use of the PAR can increase the lift coefficient of as much

as up to 4.
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Fig. 1 Schematic diagram of PAR test
set-up

{ Prontal View )

Fig. 2 PAR test set-up in the wind tunnel
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Table 1 Principal dimensions of the

model

Length over all 0.698 m
Breadth over all 0.424 m
Height over all 0.217 m
Breadth of main body 0.088 m
Height of main body 0.100 m
Chord length of main wing 0.400 m
Span of main wing 0.384 m
Incidence angle of main wing 3.5
Incidence angle of tail wing 8
Chord length of horizontal tail wing  ||0.08 m
Span of horizontal tail wing 0.4 m
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Table 2 Wind tunnel test conditions(total
540 cases). mode] scale

Horzontal and vertical

distances of the nozzle

center from the leading
edge( ! i h j )

;=8 11, 14 om,
;= 55, 75, 95 cm

Jet flow anglet §;) 0, 15, 25, 35, 45 deg.

Angle of attack for

body( @) 0,1, 2, 3 deg.
Flap de?e;iff" angle | 5 10 15 20 deg

Jet velocity / Free

stream velocity{ v,/ vy) 1,152 253

Nozzle diameter( d; ) 5 75 cm

Distance between the
trailing edge and
ground / Chord ( &/¢)

0.065, 0.06, 0.07, 0.08, 0.09, 0.1
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Fig. 3 Test arrangement with notations
used
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Fig. 4 Effect of h/c on aerodynamic
coefficient vs. jet velocity
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Fig. 6 Effect of §; on aerodynamic
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